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Description 

pooii The praeentlnventton relates toacerealand/^ 

^T"a^7 (NABISCO BRANDS) discloses en enzyrnatic treatment of a farinaceous n^eriaU*. pentose- 
nase or beto-gtucanaae to produce a hydrops product which reduces the water regain or Increases the tolerance to 
mniRture of low moisture content corn estibl es such as crackers or cookies. 
S^5S4?47^^ 

Spurs starch flours firstly with beta-glucanase. then with alpha-eroylase and eventually, after having separated the 
solids and cereal germ oils from the aqueous solution, with glueoamylase 

Z, gP04e29g3 (ALKO) disclosee a cellulcse^ontalnlng fine fibre to be used as raw meter** m the teed nnduetiy, 
wwch is ob Jnod from plant stal to or grain husks by enzyme hydrops with an enzyme preparation hav,ng cellulase. 
hemicellijlase, beta-glucanase, peotinase anoVor proteolytic activity. 

pttq A first ob]e£ of the present Invention la to provide a cereal antfor legume product espeaally an .ntant cereal 
product, especially an infant cereal with enhanced nutritional properties. 

(Soon Tcthls end, the present cereal end/or legume product consists of a fiber hydrolyzed, scanned, heet treated 
and dried mixture or cereal and/or legume and water. 

^ The present process for manufacturing a cereal and/or legume product comprises preparing a roWure of 
Sce^lartdT^ 

h K 9S surprisingly been found tha. it was possible In this way to provide with an enhanced efficiency a cereal 
aim/or teoume product, especially an infant cereal with enhanced nutritional properties. 

£mo ItTpLally is pistole in this way to wo* with a mixture having a high dry matter content, the vlacosrty , of 
lowers by hydro^ing the fibres rather than the staroh so that the end sHscosrty of the 

heattteatod and 

tSTZSZfjSSS: ?XZ product comprises. In * by dry wefch, from * to BO* of ground 
cereal grain and from 20 to 80% ol ground legume. hl(rkwhoaL for 

[001S] The cereal may be wheat, tritfcale. rye, barley, oat, rice, com, barley, sorghum, millet or buckwheat, for ex 

Soi4| The legume may be soya, pea, cowpea, mur,g bean, chick pea or Lentil, ror example ^ 

[0015J Further starch bases such as potato or yam may be used in addition to and/or in replacement of the ground 

^?m^yfurth« comprise additional oil or fat such as milk fat, com oil, safftower oil, rape seed oil. 
coconut fat palm ell or palm kernel oil, for example. . Q 
[0^71 ThemWuremayfurmercc^^ 
i [Q016] The mixture may further comprise additional protein such as milk protein m form of milk solid non fat, whey 

't^^^T^ further comprise add«d vitamins, elements, sodium chloride and/or antioxidants, 

raoaT^a preferred embodiment of the present cereal product the mixture may compnse, in % by dry ^IgWjtom 
» 1 to 20% of whole gralncereal flour which is an endogeneous phytase source. In this embodiment, the present product 
may nave a phytic acid content which Is smaller than 700 ug/g, preferably smaller than 100 ug/g. 
[0021] The Whole grain cereal may be any suitable cereal which Is an endogeneous phytase source, such as bariey. 
buckwheat, wheat, trtticale or rye, for example. 

rooa£ In another preferred ernoodiment. the present cereal anchor legume product may have a P H which « notably 
o Lwer than the pH of the starting mixture, especially lower than 6.0 or even tower than 5.0, for example. 

T ThVpresent process for manufacturing a cereal and/or legume product comprises prepanng a mixture of 

ZSuTto ^lamenting the presentprocess, a mixture may be prepared which comprises around engrain and/ 
5 or legume, optionally additional oil or fat, optionally additional sugar, optionally additional protein, and added water up 

to a water content of from 45 to 75% by total weight of the mixture, for example 

10O2S] In a preferred embodiment, a mixture is prepared which comprteos. in % by dry wcght, from 20 to 80 ^ of 
ground cereal grain and from 20 to 80% of ground legume. 
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[00261 in a further proferred embodiment, * mixture te prepared which further comprises, in % by dry welflht, from 1 

to 20% of whole aratn cereal tour which Is an endogeneous phytase source. , 

S The mWu^may be prepared by first mbclng together powdery components to obtain a dry mm and then 

5 rS ^uSg the mixture to a fibre hydrolyia mey be earned out by adding asuitable amount of cellule, hem.- 
c^car^^^ 

^d a> favourlle to the adhrity ol the enzyme, for example. CommerciaJ enzymes sud, as a ^mpto m£*r 
" V—*?- tef« Kv/thAnomnarw NOVO NORDlSK under the name Vlscosym t or an enzyme high in beta giucanase 

■o S C^ng^pH » a vafue adequate for the activity of the enzyme may be earned out, where necessary, by 
addlnoanv adequate and food grade acid or base to the mixture, tor example. to 
[rC] n fpXed embedment of the process where a mWure is prepared which '"^mr^Jn %bydry 

M»mlto20 % ofwr»legreincer ea iwhl^^^ 
preferably should be active at a pH and temperature also favourable to the activity of phytase. In this case an aJdic 

is nH of from 4 5 to 60 and a temperature of from 36 to 60"C are preferred. 

^Hd^ng me PM toTacldlc value may be carried out by adding citric add, tansnc aad, malic sod, or hy- 

^otp^S^^'prc^ me pH i. ad,usted to an acW* vaK* by me™ of — ^ me 

Sw h^icaddba^^^^ 
x> and/or a pmblotic lactic add bacteria such as Uxabacillus case,. Lizkobacllus pamcam, or LaetobacWw for 
a dd a?a tLperat.re favourable to the respedive adiviries of both the lacric acid badena and me fibre hydm- 
luzlno enzvme especially fori to 10 hours at Irom 35 to 45°C, for example. 

S SKrerabiy! the above preferred embodiments ere combing in order to cany out a^uteneously the 
r^eU of the fibres, *. hydrolyzis of lha phytic add and the termentabon by a laobc ac.dtaderi^ 
*s m a further preferred embodiment of the present process, for nutritional purposes *e m^re aftor .ennon- 

STb subieded to a starch hydrolyzis with alpha amylase at temperatures between 60 and 90-C at pH 4.0*0, 

[^CotrT^ 

*, Z ^et^Srern^be earned cu, by any tradWona, heat bearing uep such as 

and inactivating the enzyme and/or the lactic add baderta in the mixture for example. 

[0037) Drying may then be carried out by any traditional drying stap such as vacuum-, hot ajr-. spray- or relief drying, 

ss lo^T^e cereal and/or legume produd thus provided may be considered to be a value added produa ^ <^red 
Ediuonalpredudtowhih it may be compared, espedallywimregamtotem^ledflrr^rovedade ""texture. 
2 fbttZri I nutritive value (e g phytic scid content reduced to less than 700 ug>g. preferably less than 100 psfe. 
f„n^^np^.W e Ur^S, and tts increased safety ( e.g.thanKa,oa.owpHv^ B and, 01 heproducUon 

« ^r^ol^Sples am given as illusion o, embedments ot the present cam,, and/or legume product 
end d its manufacturing process. The parts and percentagea are by weight 

Example 1 

„ [00401 Fcrmar^aduringacere^^ 

infant formula, a mixture was prepared which comprised one part wheat Tiour. one pan wjiaueu wye- 
oflrt whole wheal flour and added water up to a water content of 70%, 

K ThtnSture was inoculated with, mixed starter of LadPbadflus pamcasef and tadobacriius sate and w*h 
^nlymepreperation high in bata-glucanaae adlvtty (Cerefto 200 L of NOVO NORD.SK). 
so [0042] The mixture was incubated for 6-7 h at 37-C down to a prlvalue of *f: roller dried and 

[0043] The fermented and hydrolyzed mixture was steam injection oooKed at 110-140»C for 20-60 s, roller dned and 

S^j The produd thus cbteined had an improved, smooth texture, an improved, fruity t^te an 'n^ ™«j» 
v^ue'espedaiv a phytic acid content reduced to less man 100 ^g, and an increased safety due to rts low pH value 

[0045] it could be eaten as such or as a main component in an Infant fomnula. 
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Example 2 

[00461 For manufacturing a cereal and legume product which can be eaten as such or as a main component of an 
inlant formula, a mbaure was prepared as disclosed in Example 1 . 
s [00471 The mixture was inoculated with a starter of Lactobacillus paracasa/ CNCM 1-2116 (Collection Nationale de 
Culture de Microorganisms 25 rue du docteur Roux, F-75724 Paris) and with an enzyme preparation high in beta- 
glueanase activity (Cereflo200 L of NOVO NORDISK). 

[0048] The inoculated mixture was incubated, cooked, dried and milled as disclosed in Example 1 . 
[00491 The product thus obtained had an improved, smooth texture, an improved, fruity taste, an increased nutrtrlve 
io value, especially a phytto acid content reduced to less than 1 00 ug/g. and an increased safety due to Its low pH value 
of 4.2. 

[0050] It could be eaten as such or as a main component in an Infant formula. 
Examples 

is 

[0051] For manufacturing a cereal and legume product with reduced phytic acid, the following process steps were 
carried out 

t. Mixing 42 kg of wheat flour, 12 kg of soy flour (toasted at 160*C), 6 kg of whole wheat flour and 0 059 kg of 
so Cereflo 200 L with 90 kg of water 

2. Adjusting the pH with citric acid (20% w/v) to 5.4 _ 

3. Adding 1 % (vfv) of a starter of Lactobacillus pfantarum and 2% of a starter of Lactobacillus caset which were 
grown for 1 6 hours at 37»C on MRS aothatthe cell counts were between 1 0 6 and 1 0* cf u/mJ at start of fermentation) 

4. Fermenting at37 6 Cfor 6 hours, under continuous agitation in a 200 liter tank 
25 5. Pasteurizing at 11 0°C for 11 0 saconds 

6. Roller drying on a 1 .5 m2 monocylinder with satellites, steam pressure 9 bar, to obtain a product with 2-3 ^ 
moisture 

7. Milling the product using a Gouda mill with a 2 mm sieve 

30 [0052] The product thus obtained had the following properties/contents: 



pH 


4.32 


Acidity 


28.2 mEo/100 g dry matter 


Reducing sugars 


2.7% 


Phytic acid: 


less than 1 00 |ig/g (no detectable levels) 





Microbiology; 




40 


Total meeophillc ceil count: 


<10cfu/g 




Yeasts & Moulds: 


<100cfu/g 




Coliforms: 


Negative In 2 determinations (< 1 0 cfu/g) 




E.coD 


Negative in 1 g 


<s 


Staphylococcus aureus: 


< 50 CfU/fl 



This product had enhanced nutritional properties, especially no detectable levels of phytic add content 
[0054] It could be eaten as such or as a main component in an infant formula. 



[0053J 



Example 4 

[0055] For manufacturing a cereal and lagume product with especially enhanced safety, the following process steps 
were carried out 

1. Mixing 60 kg of wheat flour, 11 kg of soy flour (toasted at 160*0), B kg of whole wheat flour and 0.083 kg of 
Cereflo 200 L with 1 20 kg of water 

2. Adding 4% (Wv) cf a starter of Lactobacillus paracasei which was grown for 1 6 hours at 37°C cn MRS (cell 
count 3.io* cfu/ml) 
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n c^rniofrtinn at 37*C under continuous agitation in a 200 Iter tank 
5 Fermenting until desired pH 4.5 (8 hours) or 4.2 (9 hours) 

6. At the tud I of the fermentation increasing the temperature to 60»C and keep it for 1 0 minutes at 60" C 

7. Adding 3.75 kg of palm oil 

8. Transferring the fermented mixture to the hydrar/zis line 

9 increasing the temperature by direct steam injection up to 7S°C „ iriW * wnl s 

10 jSm *e mixture to a starch hydremia by using 0.007 %<w/v) alpha amylase Ban 480 L (NOVO NOR- 
DISK) at 75°C for 2 minutes 

^rS^oVaTs™^^ 

13 MiHina the flakes using a Gouda mill with a 2 mm sieve ^ . , 

S 94 kg nZl flake* wtth 5 Kg of pear powder. 0.412 kg of sodium chloride. 0464 kg of Iron pyre 

phosphate and 0.138 kg vitamin prembt 
roost] The cere* and/or .agume product thus obtained was subjected to a microbioiogical challenge teat It proved 
{eSSr ws» enharJ. resistance to the growth C Inoculated pathological mteroorgamsms « teat tern- 

Denatures of 4. 25 and 37"G. 

[0057] li could be eaten as such or as a main component in an infant formula. 
Examples 

tOOSBl For manufacturing a fibre hydrolyzed mungbean (a* India) product the following process stops wem carried 
out: 

1 . Mixing 65 kg of mungbean flour. O.065 kg of Cereflo 200 L (NOVO NOR DISK) or 0.0S5 kg of Viscozym (NOVO 
NORDISK) with 86 kg of water (BO»C) in a 200 1 vessel with agitator 

2. Hydroryzing the fibres during 2 hours at 50°C 

3 Transferring the hydrolyzed mungbean to a pasteurization iune 

6. Milling the flakes using a Gouda mill with a 2 mm sieve 
[005ft] The fibre hyrolyzed mungbean product thus obtained could be used as a main ingredient in an Infant formula. 

Example 6 

[0060] For manufacturing a fibre hydrolyzed dehuiled cowpea flour (ex Yvory Coast) product, the following process 
steps were carried out: 

1 Mbclng 64 kg of cowpea flour, 0.064 kg of Cereflo 200 L (NOVO NORDISK) or 0.064 kg of Viscozym (NOVO 

NORDISK) with 86 kg of water (60°q in a 200 \ vessel with agitator 

2. Hydrolyzing the fibres during 2 hours at 50*C 

3 Transferring the hydrolyzed mixture to a pasteurization line 

6. Milling the product using a Gouda mill wrth a 2 mm sieve 
[0061 ] The fibre hyrolyzed cowpea product thus obtained could be used as a main Ingredient In an infant formula. 

Claims 

1 . A cereal and/or legume product consisting of a fiber hydroryzed, acidified, heat treated and dried mixture of cereal 
and/or legume and water. 

2. A cereal and leguma product as claimed in dalm 1 , which comprises, in % by dry weight from 20 to B0% of ground 
cereal grain and from 20 to 80% of ground legume. 
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3. A cereal product as claimed in daim 1 . which further comprises from 1 to 20% by dry weight of whole grain cereal 
flour which is an endogeneous phytase source. 

4. A cereal and/or legume product as claimed in claim 3, which has a phytic acid content which is smaller than 700 

« ug/g. 

5. A cereal and/or legume product as claimed in claim 3, which has a phytic acid content which is smaller than 1 00 

10 6. A cereal and/or legume product as claimed in claim 1 , which has a pH value tower than 5.0. 

7. A process formanufacturing a cereal and/or legume product which comprises preparing a mixture of ground cereal 
and/or legume and water, subjecting the mixture to a fibre hydrolyzis, acidifying the mixture, heat treating and 
drying it. 

75 

a A process as claimed In claim 7, In which a mixture is prepared which comprises ground cereal grain and/or legume, 
optionally additional oil or fat, optionally additional sugar, optionally additional protein, and added water up to a 
water content of from 45 to 75% by total weight or the mixture, for example. 

so 9. A process aa claimed in claim 7, in which a mixture Is prepared which comprises, in % by dry weight, from 20 to 
80% of ground cereal grain, from 20 to 80% of ground legume. 

10. A process esctaimed in claim 7, in which the fibre hydroryzb is carried out by adding asuitfible amount of cellulase, 
hcmicellulase, carbohydrase, pentosan ase and/or glucanase lo the mixture and incubating for 1 to 10 hours at a 

25 temperature and a pH favourable to the activity of the enzyme. 

11. A process as claimed In claim 7, in which a mixture is prepared which further comprises, in % by dry weight from 
1 to 20% of whole grain cereal which is an endogeneous phytase source. 

so 1 2. A process as claimed in claim 7, in which the pH of the mixture Is adjusted to an acidic value by means of fermenting 
the mixture with a lactic acid bacteria chosen from the group comprising Lactobacillus case/, Lactobacillus paraca- 
sei and/or Lactobacillus sake. 

13. A process as claimed in Claim 12, in which, after fermentation, the mixture is subjected to a starch hydrolyzis with 
33 alpha amylase at temperatures between 60 and 90"C at pH 4.0-«.0, preferably between 4.0 and 4.5. 

14. A process as claimed In Clafrn 1 2, in which the lactic acid bacteria is a L+ lactic acid producing bactaria and/or a 
probiotlc lactic acid bacteria. 
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